S@©MR ISSN 1813-3304

CUBNPCKHNE SJIEKTPOHHDBIE
MATEMATUYECKHUE U3BECTUA

Siberian Electronic Mathematical Reports
http://semr.math.nsc.ru

Tom 18, N2, cmp. 1189-1120 (2021) VK 519.21
DOI 10.33048 /semi.2021.18.090 MSC 60K05,60F10

THE MODERATE DEVIATIONS PRINCIPLE FOR THE
TRAJECTORIES OF COMPOUND RENEWAL PROCESSES ON
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ABSTRACT. The moderate deviations principle is obtained for the trajecto-
ries of compound renewal processes on the half—line under the Cramer
moment condition.
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1. INTRODUCTION. THE MAIN THEOREM

Let’s define the objects under study. We consider an initial random vector

& = (11,¢1)

and a sequence of identically distributed random vectors

E = (Ta C)v £2 = (TQaCQ), 53 = (T37C3)a s

We will assume that the vectors &i,€,€&2,&3,... are independent and 7 > 0 a.s.,
71 >0 a.s.
Let’s put Ty = Zy = 0 and denote

T, ::i'rj, Zy 3:iCj> Sn ::igj:(Tfuzn) for n>1.
j=1 j=1 j=1

We define random processes
n(t) :=min{k >0: T > ¢}, v(t):=max{k>0: T <t}, n(0)=v(0)=0

Logacuov, A.V., MocguLskil, A.A., THE MODERATE DEVIATIONS PRINCIPLE FOR THE
TRAJECTORIES OF COMPOUND RENEWAL PROCESSES ON THE HALF — LINE.
© 2021 Locgacuov A.V., MoGuLskil A.A.
The paper is supported by the Mathematical Center in Akademgorodok, grant 075-15-2019-
1675 by the Ministry of Science and Higher Education.
Received April, 9, 2020, published November, 12, 2021.
1189



1190 A.V. LOGACHOV, A.A. MOGULSKII

for ¢ > 0. It is clear that for ¢t > 0
v(t) =n(t) — 1.
The first compound renewal process (CRP) Z(t), t > 0 is defined as
Z(t) == Zyy for t>0, Z(0)=0.
Along with the first CRP Z(t) we study the process
Y(t) :=Zywy = Z(t) + () for t>0, Y(0)=0, Y(0+)=(,

which we call the second CRP.

CRP Z(t) and Y (t) occur in both applied and theoretical problems (see, for
example, [1, §0.1]). It is shown in [1, Chapters 1, 2] and [3] that if the corresponding
conditions are met, then the limit laws are the same for CRP Z(¢) and Y (¢) in the
domain of normal and moderate deviations. In the domain of large deviations (see
[1, 3—6]) this isn’t true always.

Assume henceforth that Cramér’s condition holds in the following form:

[Co]. EMNTHIED < o0, EeAHGD < oo for some X > 0.

Moreover, we will assume that the random vector € = (7,() is nondegenerate,
i.e. for any b,¢c,d € R, |b| 4 |¢| # 0 the inequality P(br + ¢ = d) < 1 is true. To
avoid repetition, we omit these two conditions in our main statements.

If the random vectors &; and & have the same distribution, then we will call this
case homogeneous, if the distributions are different, then inhomogeneous.

The standard, generally accepted CRP model assumes that the time of occurrence
of the first jump 71 and its value {; have a joint distribution different, in general,
from the joint distribution (7,() (see, for example, [2]). This is implemented, for
example, for an CRP with stationary increments.

Denote for ¢t > 0

Zl(t) = Z(t) — at7 Yl(t) = Y(t) — at,
Zo(t) = Z(t) —acv(t), Ya(t) :=Y(t) —acn(t),
where a := 2%, a¢ := E(, a, := E7.

Let’s fix the function z = x(T'), such that
(1.1) lim 2(1) =00, lim (1) =0.

T—o00 \/T T—oo T
Wherever it does not interfere with the explanation, the argument 7" will omit in
the function z(T).
The main object of study is four families of processes

1 1
z1,7(t) == EZl(tT)7 zo.r(t) == EZg(tT), 0<t< o

1 1
yl,T(t) = EYl(tT)7 yQ’T(t) = EYQ(tT), 0<t< 0.

Usually, when normal and moderate deviations are studying (see, for example,
[1, Chapters 1, 2]), we deal with the families z1 7, y1,7, i.e. we choose f(t) = at
as the "centering function". We extend the class of situations in which the limit
theorems can be applied, by involving the families z 7, Yo, 1 in [3] and this paper.

This work is a continuation of the series of authors’” works devoted to the
principles of large deviations (LDP) on the half-line [0,00). Thus, the authors
have previously obtained: LDP on the half—line for the trajectories of random
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walks, processes with independent increments and solutions of stochastic differential
equations [4]; extended LDP on the half—line for trajectories of random walks and
processes with independent increments [5], [6]. We will be interested in the moderate
deviations principle (MDP) for the families of processes 21, z2 7, y1,7, y2,7 on the
half-line ¢ € [0, 00). The MDP was obtained by us earlier in [3] for these processes
on the finite segment. In particular, the results of [3] imply convergence

zir(t) = 0, y;r(t) — 0 for any fixed t >0, i = 1,2

in probability when T — oo.

We denote an arbitrary metric space (MS) by X,, the Borel o —algebra of its
subsets by Bx,, and the complement, closure, and interior of the set B by B, [B],
and (B), respectively.

Recall the necessary definitions (see, for example, [7]).

Definition 1. A family of random processes st satisfies LDP in MS X, with a

rate function (RF) I = I(f) : X — [0,00] and the normalizing function (NF)

P(T) : Tlim W(T) = oo, if for any ¢ > 0 the set {f € X : I(f) < ¢} is a compact
— 00

set in MS X, and for any set B € Bx, the following inequalities hold:

li;nj;pﬁlnP(ST € B) < -I([B]),

o 1
where I(B) = ig}fg I(y) for B € Bx,, I(9) = cc.
y

In what follows, the words "the family of random processes sy satisfies (I, v, X))
— LDP" means that the family of random processes st satisfies LDP in MS X,
with RF I = I(f) and NF ¢ = (T).

Definition 2. The families of random processes vr(t) and st(t), whose trajectories
belong to MS X, are equivalent from the viewpoint of LDP (vp LD st), if for any
e>0

1
limsup ——= In P (p(vp, s7) > ¢) = —c0.
msup (p(vr, sT) > €)

It is easy to prove that if vp - s1, MS X, is complete, and one of the families
of processes satisfies LDP, then the second family satisfies the same LDP (see, for
example, [7, theorem 4.2.13]).

We will use the following notations:

C[0, u] is the space of continuous functions on the segment [0, u] with the metric

[f() —g()].

b

pu(f,g) = sup
( ) te[0,u] 1+1¢

C is the space of continuous functions on the half-line [0, c0) with the metric

1f @) — 9@

i

p(f,g) = sup
( ) t€[0,00) 1+1¢

Cp C C is the class of functions f € C, such that f(0) =0 and 75lim {(—2 =0;

—00
D0, u] is the space of functions, which are continuous on the left and have limits
on the right on the segment [0, u], with uniform metric p,;
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D is the space of functions, which are right continuous with left limits on the half—
line [0, 00) with a metric p;

ACy0, u] is a set of functions, which are absolutely continuous on the segment [0, u]
and start from zero;

AC is a set of functions, which are absolutely continuous on half-line [0, c0) and
start from zero.

We will be interested in LDP on the space D, but due to the inseparability, the
Borel o —algebra constructed by sets that are open relative to the metric p will
contain sets nonmeasurable for the probabilistic measure P, see [9, §18]. Therefore,
in what follows, we will consider the measure P on the sets that belong the o—
algebra constructed by open cylindrical subsets of the space D, this approach is
used, for example, in [10], [11]. It can be shown that the closure and interior of
any such set in the space D will also belong to this o —algebra. We will also need
the LDP in the space C, for this space the o—algebra constructed by its open
cylindrical subsets coincides with the o —algebra constructed by the sets that open
with respect to the metric p.

We denote by z1 7(t), Z2,7(t), §1,7(t), J2,7(t) a continuous random polygons with
nodes at the points of jumps of processes z1 7(t), zo.7(t), y1,7(t), y2,7(¢), i.e. for
1€ {1,2}

- t—Th— .
Zur(t) =z (Tea4)+ (G (Tet) =2 (Teaa ), 14 € [Ter, To), k€N
- t—Tp_1 .
yi,T(t) = yi7T(Tk—1+)+m(yi,T(Tk+)_yi,T(Tk—1+))v ift € [Tk—l,Tk)7 k e N.

Let’s formulate the main result.

Theorem 1.1. 1) The families of stochastic processes z1r, yi,1, z1,7(t), 91,7(t)
satisfy (I, %2,]1))) — LDP, where

sez Jo (f'(0)%dt,  for f € AC,,

oo, otherwise,

a( = {

o2 =D(( —ar).
2) The families of stochastic processes zo.1, Ya,1, Zo.1(t), Ya,r(t) satisfy (12, %, D)
— LDP, where

I(f) :{ saz Jo (f'(®)%dt,  for [ € AC,,

oo, otherwise,
o3 =DC.

Traditionally, the MDP is a statement of the LDP type in which the RF depends
only on the first two moments of the control vector (7, (), and which is an extension
of the invariance principle in the domain of large deviations. It is easy to see, that
this statement is Theorem 1.1.

Theorem 1.1 will be proved in section 3. We will have obtained the MDP for
continuous versions of zi r, ¥i. 7, Z2,7, Y2,r before we obtain the corresponding
MDP for the families z1 7, y1,7, 22,7, y2 7. In the second section, we prove the
auxiliary statements.
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2. AUXILIARY RESULTS

We denote the projection of the function f € C on the space C[0,u] by

O = @) = f(t), telo,ul.

Let the family of the processes sy (t), T > 0, t € [0,00) is defined on the space
C. We need the following theorem [4].

Theorem 2.1. Let the family of processes st satisfies the conditions:

1. The family of processes s%) satisfies (I, v, C[0,u]) — LDP for all u € (0,00).
And for every function f € C[0,u] there exists a function g = g5 € Co such that
g™ = f and equality

(2.1) I,(g™) = L.(f);
holds for all v > u.
I1. The equality
£ (@)

lim sup sup —— =0,
u—>oof€B;;. t>u 1+t

holds for all r > 0, where
BY:={feC: Iim I,(f™)<r}.
U—r 00

III. For every N < oo and € > 0 there exists M = My . < oo such that

— 1 s (t)] >
lim ——InP( sup —=* >¢ | < -—-N.
T—o0 ’(/J(T) <t>}:\; 1 —+ t -

Then the family of processes st satisfies the (I,4,C) — LDP, where
I (u)
I(f) = lim L,(f*).

Let’s explain condition (2.1), it means that any function f € C[0,u] can be
continued for ¢ > w so that the RF does not increase. It is natural to call the
function g = g¢ the most probable extension of the function f outside the segment
[0, u].

We note that in [4] Theorem 2.1 was proved for the integer parameter ' = n € N.
However, this proof is fully preserved for the case when parameter T > 0 is real.

We need the following lemma.

L.D. .. L.D. . L.D. - LD. . .

Lemma 2.1. z17 ~ Zi1, 227 ~ Za1, 1,7~ Y17, Y2~ Yor tn MS D
2

with NF (T) = 2.

P roof. Let’s prove that z; 1 LD Z1,7- The jumps of the process z1 r(¢) occur

at time points Ty, k € N. Since ~ sup  |z1,7(t) — Z1,7(¢)| is equal to |Cx|/z (the
t€(Th—1,T]

absolute value of the jump at time T}), then for any C > 0, ¢ > 0 we have

t)—Z p(t
P (p(z1,1,21,1) > €) =P | sup 210 (t) = 21,0 (1)) .
7 7 >0 1+t

<P (sup & > ws) <P (sup |Ck| > m5>

keN 1+ Tk K<z
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|Ck | )
2.2 +P(sup——— > 2e | =: P + Ps.
22 <k>2 1+ Tpy ! ?

Let us estimate P; from above. Using conditions [Cy], (1.1) and Chebyshev
inequality, we obtain for sufficiently large T

P, <P (e’\lCll > e)‘m) +(x-1)P (eMCl > e)‘”s)

EeMGl Ee¢l : e
(23) S 6)‘7&5 + (.’E —1 6)\7 S C.'L'e_)\la S e )\2

)

where ¢ := max (Ee*%| Ee*¢l), the parameter A > 0 from condition [Co] *.
Let us find the upper estimate for P5. For any C' > 0 we have

|Gk )
2.4 Py < P|— > = Po .
(2.4) < <1+Tk_1 )= Y P
>x k>x

Let us estimate P5 j, from above.

P27k < P (C’(k‘gkjl) > J?E,Tk_l > O(k - 1)> +P (Tk—l § C(k - 1))

|G| _.

(25) S P m >xe | + P (kal S C(k - 1)) = P2,17k + P2’2,k.

Using condition [Cy] and Chebyshev inequality, we obtain

e 1z Ee)‘lck| e D
(26) Py <P (eA'Ck‘ > k1) ) < e e Clh=1)o

Now we find the upper estimate for Py 5 . Applying the Chebyshev inequality, we

have
k—1

Poop =P (T_1 <C(k—1)) < P<e 2 > 6C(k1))

k—1
-5
Ee TXZ:Q pk—2

(2.7) = —C(k—1) < e—Clk—1)’

where b := Ee™7. Since P(7 > 0) = 1 we obtain b < 1. Therefore, choosing the
constant C := C(b) = —2°, using inequality (2.7), we have

1 .
(2.8) Pyo < gb%.

It follows from inequalities (2.5), (2.6) and (2.8) that

k—

(2.9) Py < ce MOz %b% < %le
for sufficiently large T'.
Applying inequalities (2.4) and (2.9), we obtain
20 s

2 Eo1 2 =k :
(2.10) P, < ngb T < b kZ;bz < e ,
>x =

1
[Co]

everywhere below, the parameter A is used only in this sense, i.e. as a constant from condition
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. o,
where C':= " bz.
k=0

It follows from inequalities (2.2), (2.3), (2.10) and condition (1.1) that for sufficiently
large T’

e 20

~ _ Aze —_Zp(i _
P(p(z1,r,21,m) >€) <e 2 + ¢ 20(5) < pe ",

where h := 1+ b%%’ l:= min(%, % 1n(%))_

Therefore, for any € > 0 we have
T T
li — InP z < - lim —I]=—oc.
imsup 5 In (P17, 217) > €) < = lim — 00

The other equivalences are proved in a similar way.[]

Remark 1. Obviously, Lemma 2.1 implies for any u € [0,00) the equivalences
L.D

. L.D. . L.D. - L.D. - .
2w~ AT, Zar ~ Zaw, ir ~ T, Yor ~ Yor on MS D0, u] with NF
2
W(T) = %-

The following assertion follows from Corollary 3.2 and Lemma 4.1 in [3].

Theorem 2.2. 1) For any u € [0,00) the families of random processes z1 T, y1,1
satisfy (I u, %,D[O, u]) — LDP, where
bt { B BT o 1< aipg

oo, otherwise,

o2 =D(( —ar).

2) For any u € [0,00) the families of random processes za 1, y2. 1 satisfy
(Iou, %, D[0,u]) ~ LDP, where
{ s [o'(f/(0)%dt,  for  f € ACo[0,u],

oo, otherwise,

I2,u(f) =

o3 =DC.

Remark 2. Since the trajectories of the processes zi v, Za 1, Y1,1, Y2,7 are almost
surely continuous, it follows from Remark 1 and Theorem 2.2 that for any u € [0, 00)
the families of random processes Zy 1, th,1 satisfy (I1 u, ”—;, C[0,u]) = LDP, and the
families of random processes Zo v, Gor satisfy (I, %2, C[0,u]) — LDP.

3. PROOF OF THEOREM 1.1

P r oo f. It follows from Lemma 2.1 (see section 2) that it is sufficient to prove
that the families of random processes 21 r, 1,7 satisfy (I, ‘”—;, C) — LDP, and the
families of random processes Zz 1, 2,1 satisfy (Io, %, C) - LDP.

It follows from Remark 2 (see section 2) that for any u € [0, c0) random processes
21,1, U1,7 satisty (11 ., m—;, C[0,u]) — LDP, and the families of random processes Z3 1,
go.1 satisty (12, %,(C[O, u]) — LDP. Therefore, it is sufficient to verify conditions
I-IIT of Theorem 2.1 (see section 2).

It is easy to see that condition I is met, as a function g one can choose

— f(t)v for te [O,UL
9(t) = { f(u), for te€ (u,o00).



1196 A.V. LOGACHOV, A.A. MOGULSKII

Let’s check condition II for the functional I, (it is defined in Theorem 2.2 of
Section 2), i.e. let us show that for any r > 0

t
lim sup sup M =0,

where
Bf :={feC: Tim I ,(f™) <r}.
uU—r 00

Using the Cauchy —Schwarz inequality, we obtain
t
[ rss
0

1f )] 1
$1/2 t 1/2 1 242 1/2
< lim sup sup </ (f’(s))2ds> < lim sup 1/2<sup lel,t(f(t)))
0

lim sup sup = lim sup sup
uU—00 fEB;r t>u 1+4+1¢ U—00 fGB:r t>u 14+t

U= pept tzu L+ YT peBt T Ntz
\/50'1 . \/?CT
o V201 = N2 < fiy 270
A, e (S S Ji,  = 0

Condition II for the functional I, (it is defined in Theorem 2.2 of Section 2) can
be verified in a completely similar way.

Let’s check condition III for the family of processes Z; r, i.e. show that for any
N < oo and € > 0 there exists M = My < oo such that

T z t
lim 2lnP(sup Z1r(?)] >s> < —N.

We will consider the case when the CRP is homogeneous. We will have

|Z1,7(t)] - |Z1,7(t)]
P —_— < P —_—
(fﬁlﬁ 1+t )= 2 AT D

k=[M]+1 te[k—1,k]

(3.1) < i P( sup |21’2(t)|>5> =: i Py.

k=[M]+1  \tEOH] k=[M]+1

Let us estimate Py from above. Since a polygon can reach its maximum on the
segment only at nodes, we will have

Pr < P( sup |Z(tT) — atT| > ekra:) = P( sup |Z(tT)xacv(tT) —atT| > 6ij)
te[0,k] t€[0,K]

k
< P( sup |Z(tT) — acv(tT)| > ”)
te[0,k] 2

> =Py + Pog.

T

(3.2) +P < sup
te[0,k]

1 k

V(tT) — tT‘ > S
2|ac|

Now we find the upper estimate for Py ;. For any C' > 0 we have

Z(Cj - aq)’ > gl%x v(kT) < C’T)

P < P( max
j=1

1<r<[CT)

(33) +P(1/(kT) > CT) =: P1717k + P1)27k.
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First, let’s find the upper estimate for P; 5 ;. Applying the Chebyshev inequality,
we obtain
P1,2,k =P (l/(]fT) > CT) <P (T[CT] < k‘T)

[CcT) [CT]

Tr Tr -m\[CT]
(3.4) = P(ele < ekT> = P(e ) > e_kT> < &.

= kT

Since P(7 > 0) = 1, we will have ¢ := Ee™" < 1. Therefore, by choosing a constant

3k
(3.5) C:=Clek) = —1—,

using inequality (3.4), we obtain

o
N

k
Inc

—kT

C
(3.6) Piop < e =e

Now let us estimate P; ; ; from above. We will have

i:((j - ac)‘}

Piix < P( max exp{
1<r<[CT)

j=1
{dm}) ( Z(Ca—ac) Em)
>expq —— <P max e’=! >e 2
2 1<r<[CT)
TZ (CJ_G‘C) ek
(37) +P max e =1t >e 2 =: Pl,l,l,k + P1,1,2,k-
1<r<[CT]

Let us find an upper estimate for Py ;1 x. Since the random variables (1, ..., (o

are independent and satisfy condition [Cy], it is easy to see that for any [ € [0, ]
the sequence
l él(Cj—ac)
M@p)=-""— 1<r<[CT]
132 (¢i—ac)
Ee /=1

is a positive martingale and EM (r) = 1.
Let’s denote b(l) := Ee!(¢~9). Using Jensen’s inequality, we obtain

(3.8) b(l) = Eel(C—ac) > cBl(C—ac) — 1.

Applying inequality (3.8) and Dub’s inequality (see [8] Theorem 3.2 on p. 317), we
will have
(3.9)

(b)) CTEM([CT])  (b(1))1°7)
Prises P(lgglga[)éT] M(r) > (b(l))[CT]) Tekz = RO

e 2 2
X

Let’s choose [ := Tk

and find an upper estimate for b(l). We will have
_1+EZ ' < 1+EE(C—a Y2el¢—aclt
2 ¢ '

It follows from conditions [Co] and (1.1), that there exists a constant A > 0 such
that for all sufficiently large T the inequality
hl? ha?

. < — = ki
(3.10) b(I) ST+ = =1+ g
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will be satisfied. It follows from (3.5) and inequality (3.10) that

A [CT] 2
2;%> ~e” brary: when T — co.

(3.11) (b(1)eT < (1 +

By choosing M > ( 626)2, using inequalities (3.9) and (3.11), we have for k >

el

[M]+ 1 and large enough T

51‘2
(3.12) Piaiae <2e” KD

The upper estimate for Py ; 2 5, is obtained in a completely similar way and has the
same form. Therefore, it follows from inequalities (3.7), (3.12) that

(3.13) Py < de

It follows from condition (1.1), inequalities (3.3), (3.6), (3.13) that for sufficiently
large T'

E$2
(3.14) Piy < e 1 e < 5
Let’s find the upper estimate for Py j.
1 k
Py < P< sup |v(tT) — tT‘ > E—x, v(kT) < CT)
te[0,k] ar 2\a<|
(315) -I-P(I/(kT) > CT) = P2’17k + Plyg’k.
Let’s estimate P31 1, from above. Let us denote
ar ekza
A= {|Tr—a7r|< T}.
g 3lac|
It is easy to see that for sufficiently large T'
An{v(kT) < CT}
tT k tT k
{V € [0,K] v(T) < o=+ 3o, WUT) > - = e —1}ﬂ{v<kT><CT}
3lac|’ ar  3lac|
ekx
{ sup |v(tT) — tT‘ < } N{v(kT) < CT} = Bn{v(kT) < CT}.
te[0,k] ar 2lac]

Hence AN{v(kT) < CT} 2 BN{v(kT) < CT}, and therefore

" ckxar,
(rj —ar)| > )
; ! 3lac|

By applying arguments completely similar to those that we used to estimate the
term P 1, we obtain

Py < P(A,v(kT) < COT) < P< max
1<r<[CT]

_ VEkearz?
(316) P2,17k <4e Tlacl |

It follows from condition (1.1), inequalities (3.6), (3.15) and (3.16) that for sufficiently
large T

_ VEeara? _ VEeara?
(3.17) Py <e ™ 4 de” OTlacl < pe” o7l
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Using condition (1.1), inequalities (3.1), (3.2), (3.14) and (3.17), assuming v :=

min(1, & Sl ‘) we obtain for sufficiently large T' and M
| 1T( )| > ( fs’r \/EEQTI fsvv-
P( su >e| <5 +e T ) <10
(s 555 > >

=[M]+1 =[M]+1

oo ) oo
(3.18) < 10e” e Zeiﬁffw < 10e” S Zeﬂf— 105
k=1 k=1

where C := 3 eV, It follows from inequality(3.18) that for any
k=1

()

elne v

MZrnaX((

the inequality

Z1.7(t
lim 1nP<sup M > 5) < —vVMev < —N

n—oo 12 >M 1+t

is satisfied. Thus, condition III is met for the homogeneous process Z; r(%).
The inhomogeneous case is considered completely similar, we should put

b(l) := max (Eel(cr‘“l), Eel(C*aO)’

ry[CT]-1

and replace the right-hand side of inequality (3.4) by ,7,@

Condition III is verified similarly for the process Z3 r(t), but the proof is simplified
since we do not need to estimate P5 ; from above.

Condition IIT is also verified in a similar way for the processes g1 7(t), go2,r(t),
but some estimated sums will have one more term.[]

The authors are grateful to F. Klebaner who drew their attention to the problem
of proving LDP for the trajectories of random processes on the half—line.

REFERENCES

[1] A.A. Borovkov, Compound renewal processes, Moscow, 2020.

[2] A.A. Borovkov, Asymptotic analysis of random walks: light-tailed distributions, Cambridge
University Press, Cambridge, 2020. Zbl 1444.60002

[3] A.V. Logachov, A.A. Mogulskii, Anscombe-type theorem and moderate deviations for
trajectories of a compound renewal process, J. Math. Sci., New York, 229:1 (2018), 36-50.
Zbl 1387.60132

[4] F.C. Klebaner, A.V. Logachov, A.A. Mogulskii, Large deviations for processes on half-line,
Electron. Commun. Probab., 20, Paper 75 (2015), 1-14. Zbl 1329.60055

[5] F.C. Klebaner, A.A. Mogulskii, Large deviations for processes on half-line: random walk and
compound Poisson, Sib. Electron. Mat. Izv., 16 (2019), 1-20. Zbl 1420.60039

[6] F.C. Klebaner, A.V. Logachov, A.A. Mogulskii, Eztended large deviation principle for
trajectories of processes with independent and stationary increments on the half-line, Probl.
Inf. Transm., 56:1 (2020), 56-72. Zbl 1447.60056

[7] A. Dembo, O. Zeitouni Large deviations techniques and applications, Springer, New York,
1998. Zbl 0896.60013

[8] J.L. Doob, Stochastic processes, Wiley, New York, 1953. Zbl 0053.26802

[9] P. Billingsley, Convergence of probability measures, John Wiley and Sons, New York etc.,
1968. Zbl 0172.21201

[10] J. Feng, T. Kurtz, Large deviations for stochastic processes, Mathematical Surveys and

Monographs, 131, AMS, Providence, 2006. Zbl 1113.60002



1200 A.V. LOGACHOV, A.A. MOGULSKII

[11] A.D. Wentzell, Limit theorems on large deviations for Markov stochastic processes,
Mathematics and Its Applications. Soviet Series, 38, Kluwer, Dordrecht etc., 1990. Zbl
0743.60029

ARTEM VASILHEVICH LoGAcHOV

Dep. oF COMPUTER SCIENCE IN EconomMics, NovosIBIRSK STATE TECHNICAL UNIVERSITY
20, K. MARKSA AVE.,

NovosiBirsk, 630073, Russia

Email address: omboldovskaya®mail.ru

ANATOLII ALFREDOVICH MOGULSKII

LaB. oF PROBABILITY THEORY AND MATH. STATISTICS, SOBOLEV INSTITUTE OF MATHEMATICS,
4, KOPTYUGA AVE.,

NovosiBirsk, 630090, Russia

NovosIBIRSK STATE UNIVERSITY,

1, PIROGOVA STR.,

NovosiBIrRsk, 630090, Russia

Email address: mogul@math.nsc.ru



